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two masses is by no means all that happens in the case of vertical convection. .Ihe rise of the mass m is simultaneously accompanied by an equivalent descent of air from a higher level, which, in turn, loses velocity, directly or indirectly, by surface friction. If the falling mass is also m, and if its velocity is reduced by friction to v, then from a single interchange, due to vertical convection, the total momentum becomes
2m?; + (M - m)V
and the total flow is reduced by the amount
m(V - v).
But, as this is for a single interchange, it is obvious that the more active vertical convection becomes, the greater will be its interference with the flow of the atmosphere, the more the winds will be dammed up, and the higher the barometric pressure. As convection increases, reaches a maximum, and then decreases, so, too, will the resulting interference go through the same changes.
Now, the general movement of the atmosphere is from east to west within the tropics and from west to east at higher latitudes. Therefore, in either case, such damming up of the air as vertical convection may produce will be essentially along meridians, and thus a function of the time of day. But, in general, convection increases most rapidly during the forenoon, say, eight to nine o'clock, is most active at ten to eleven o'clock, and reaches its greatest elevation about four o'clock in the afternoon. Hence, the damming up of the atmosphere, due to vertical convection, and the resulting increase of barometric pressure must increase most rapidly during the forenoon, and come to a maximum about ten o'clock.. After this, the convectional interference decreases, while at the same time the amount of air in a vertical column of fixed cross-section diminishes, as a result of expansion and overflow; until, at about four o'clock in the afternoon, the barometric pressure, as already explained, has reached a minimum.
To form some idea of the magnitude of the barometric change due to convectional turbulence, consider the atmosphere between two parallels of latitude near the equator. This limited quantity may be regarded as a stream flowing around the earth, having its minimum velocity and maximum depth where convectional interference is greatest, and maximum velocity with minimum depth where convection is absent. And, since the linear velocity of a point on the equator is approximately 1670 kilometers per hour, while, during the forenoon, the rate of increase of the barometric pressure at the same place is, roughly, 0.2 mm. per hour, it follows that a clamming up, or check in the flow, of the given stream, at the rate of 0.44 kilometer per hour would be sufficient of itself to account for the observed rise in the barometer. But, if the average